Background. Pharmacotherapy remains the fundamental method of treating heart failure (HF). Treatment of the elderly is less based on the principles of evidence-based medicine (EBM) and doses do not reach the prescribed value.
Introduction
Despite significant progress, the length and quality of life of patients with heart failure (HF) remains insufficient. Heart failure is a major cause of hospitalization and disability in the elderly. [1] [2] [3] [4] In these patients, the prognosis deteriorates due to the coexistence of many other diseases. Making a proper diagnosis of HF based on the definition contained in the ESC guidelines may be problematic. Common symptoms such as shortness of breath, decreased exercise tolerance and peripheral edema may result from a variety of diseases. [2] [3] [4] [5] [6] In clinical trials on HF treatment, older people, i.e., above 65 years, are underrepresented. [7] [8] [9] [10] Only a few of clinical trials have been dedicated to the elderly. 11 In previous studies, we found that treatment of the elderly is less based on the principles of EBM, and drug doses do not reach the prescribed value. [12] [13] [14] Older people are more exposed to side effects and more at risk of possible interactions. This is related to changes in drug metabolism, impairment of kidney and liver function, and increased polypragmasy. 15 Age is also an unfavorable prognostic factor in HF. 16 According to the current standards, HF pharmacotherapy is based on ACE inhibitors/AT1 receptor-blockers, selected beta-blockers, mineralocorticoid receptor blockers, and ivabradine. It has been shown that these drug groups have a positive effect on prolonging survival. In addition, symptomatic and quality-of-life medicines are used, such as diuretics, digoxin and nitrates. 3 
Methods
This study describes the Polish part of the trial -EURO bservational Research Programme: The Heart Failure Pilot Survey (ESC-HF Pilot). Its methodology has been described in previous publications. 17 The study involved 136 cardiac centers in 12 European countries. In Poland, the study was conducted in 26 centers. Patients were enrolled between October 2009 and May 2010 and divided into 2 groups. The first group comprised patients who had previously been diagnosed with chronic HF and qualified during the next visit to the cardiology outpatient clinic. The second group consisted of patients admitted to hospital with acute HF, requiring administration of intravenous therapy with positive inotropic drugs, vasodilators and diuretics. There were no specific exclusion criteria of the study, except for age. All qualified patients had to be at least 18 years old. All participants expressed voluntary consent in accordance with the Declaration of Helsinki (1975) and the consent of the Commission of Bioethics, Medical University of Lodz (RNN/214/09/EC) was obtained. After the first phase, more data on the treatment and the fate of the participants was collected after 12 months.
The aim of this work was to analyze the treatment of HF and the use of additional treatment in the group of people 65 years of age and older in comparison with the rest of the population. We tried to find possible differences in the treatment of both groups.
Statistical methods
The data was verified for normality of distribution and equality of variances. The normality of the distribution was checked using the Shapiro-Wilk test. Comparison of gender, smoking status, place of treatment, HF etiology, presence of kidney disease, and other comorbidities, as well as population structure analysis was performed by using χ 2 test. The Student's t-test was used to compare the average age of participants. The statistical analysis was performed using STATISTICA v. 10 (StatSoft, Tulsa, USA). The results of the quantitative variables are presented as a mean ± standard deviation (SD). Other results are presented as a percentage. The limit of statistical significance was set at p < 0.05.
Results
The study included a total of 893 people, including 650 (73%) hospitalized patients and 243 (27%) outpatients. The average age was 66.1 years (±13.2 years). The basic information is summarized in Table 1 . Women accounted for a total of 34% and men of 66% of all patients studied. Among outpatients, women accounted for 28%, men 72%. In the case of hospital patients, these proportions were 36% and 65%, respectively. Older people were characterized by a more severe HF assessed with the New York Heart Association Functional Classification (NYHA). Similarly, in the elderly, diabetes and atrial fibrillation (AF) were more common. Among patients with permanent AF, this was particularly evident in NYHA class II, where 19.15% of younger and 34.23% of the older patients were treated for this reason. There were no statistically significant differences in drug doses between patients with AF and sinus rhythm in individual age groups (Table 4) .
Pharmacological treatment of patients at the time of inclusion in the study showed a statistically significant difference in the frequency of use of different groups of drugs. The study looked at the treatment that took place before the patient was enrolled into the study, during the initial observation and after 12 months.
In the case of ACE-I, any preparation from this group of drugs was taken by 69% younger patients and only 58% of people aged 65 (p < 0.001). Also, during the initial observation, this difference remained (82% vs 73%, p < 0.005). After 12 months of follow-up, 80% of younger patients and 68% of older patients were still taking ACE-I. The frequency of ARB adoption did not differ significantly, both before inclusion and during the study: it was 8% compared to 12% (p = 0.760) before inclusion and 11% compared to 12% (p = 0.561) at baseline for younger vs older patients.
After 12 months 16% of younger patients vs 21% of older ones (p = 0.043) continued to receive these drugs. Considering the frequency of using both classes of drugs together (ACE-I or ARB), before enrollment in the study, it was only 77% in the younger group and 69% in patients aged 65 years and older (p < 0.001). At baseline observation, it increased to 93% and 86%, respectively (p = 0.006). After 12 months, it was 96% and 89% (p = 0.006), respectively.
Another basic class of drugs for the treatment of HF was β-blockers. Before inclusion, frequency of β-blocker therapy was 77% in the group of younger and 69% in the group of older patients and they statistically differed significantly (p = 0.007). At baseline observation, the percentage of β-blocker therapy was 92% in younger patients and 89% in older ones, respectively, in both age groups. It did not differ statistically significantly (p = 0.083). After 12 months, 93% of younger patients applied β-blockers vs 88% of the elderly. The difference again was statistically significant (p < 0.005).
In each step of the trial, we observed statistically significant more frequent use of aldosterone-antagonists in the younger group ( Fig. 1 ).
In the case of diuretics, the frequency of their use did not differ significantly. It amounted, prior to enrollment, to 62% for younger patients and 63% for the elderly (p = 0.745). During initial observations, this frequency was respectively 83% vs 85% (p = 0.466). After 12 months, it was 74% vs 80% (p = 0.241). A relatively significant percentage of patients in both groups received a second diuretic, not an aldosterone-antagonist. Among those under 65 years of age, it was 10% compared to 5% for the group of patients 65 years and over (p < 0.005) prior to enrollment. In the initial observation, it increased to 25% vs 20% (p = 0.093).
Before inclusion, the percentage of patients treated with digoxin was 23% for younger ones and 16% for older ones (p = 0.026). During the initial follow-up, it was 33% and 24%, respectively. After 12 months, the proportion of patients treated with digoxin decreased to 27% in the younger patients and to 21% in the older group (p = 0.062).
Statins, which do not directly affect the course of HF treatment, are often used in the treatment of patients with HF. Before inclusion, the frequency of use of statins was the same, regardless of the age group -54% for younger patients vs 53% for older ones (p = 0.806). During the initial observation, it increased to 65% vs 69% (p = 0.160), respectively. After 12 months, it remained high and amounted to 62% vs 62% (p = 0.896), respectively. On the other hand, the frequency of use of nitrates remained low. However, it was statistically significantly higher in the elderly 9% vs 21% (p < 0.001) prior to enrollment. During the initial follow-up, it was 13% for younger vs 27% for older patients (p < 0.001). After 12 months, in any age group, there was no longer anyone receiving nitrates. The percentage of people taking calcium channel blockers was It was higher in older people throughout the observation period. Before enrollment, 9% of younger patients were treated, compared to 15% in the older group (p = 0.021), and during the initial observation it increased up to 12% vs 18% (p = 0.011), respectively. Before enrollment into the study, half of the respondents took antiplatelet drugs. This percentage was 52% in the younger and 56% in the older group (p = 0.231). In the initial observation, it reached 61% vs 70% (p = 0.006), respectively. They are used more often by people over 65 years of age. After 12 months, it amounted to 60% vs 65% and did not differ significantly (p = 0.197). A similar percentage of people took oral anticoagulants prior to the study, i.e., 32% and 30% (p = 0.474), (younger vs older). In the initial follow-up, it was up to 43% vs 50% (p = 0.530), and after 12 months only 32% vs 34% (p = 0.622). A small percentage of patients with HF received antiarrhythmic drugs, mostly amiodarone. Also, a negligible percentage of patients received antidepressants. It was in fact 5% of younger patients vs 3% of older ones of patients (p = 0.061) prior to enrollment. In the initial observation, the percentage of people taking antidepressants was 8% of younger patients vs 4% of older ones (p = 0.008), being significantly higher in the younger group. A small percentage of patients received non-steroidal anti-inflammatory drugs. Before enrollment into the study, it amounted to 5% in the younger and 7% in the older group (p = 0.163). In the initial observation, it did not change significantly and amounted to 2% vs 4% (p = 0.181), respectively. Taking into account the most important group of drugs involved in the HF treatment, Table 2 shows the most commonly used formulations of these groups of drugs. Table 3 presents the dose of the most commonly administered drugs that have been obtained in the register. The most commonly used ACE-I was ramipril and perindopril. Among ARBs, the most common was losartan, with a large proportion of valsartan and candesartan. Among β-blockers, the most commonly used preparation in each age group was carvedilol. Spironolactone is still a more frequently used preparation compared with the newer eplerenone. The registry does not contain ivabradine and combinations of ARB and neprilysin inhibitor because at the time of data collection these drugs were not yet recommended for treatment of HF; they appeared only in the standards of ESC (2012 and 2016 version). 3, 18 
Discussion
The elderly require a specific approach in the treatment of HF. Despite the fact that in recent years social awareness about aging and older people in Europe has increased, in the case of treatment of HF, this is not fully reflected in the guidelines and recommendations on HF. In the European Society of Cardiology (ESC) recommendations in 2008, 1 only 1 paragraph is devoted to the treatment of HF in patients 65 years and older. Moreover, in the next update, from 2012 and 2016, it is not mentioned at all. 3, 18 The elderly are characterized by the frequent coexistence of various diseases. This was confirmed in our registry. Chronic kidney disease and diabetes occurred significantly more often. Also, in significantly more frequent cases, AF and HF were more advanced. This data is consistent with that obtained by Komajda et al. 19 In this observation, patients older than 80 years were characterized by much more advanced changes and a higher incidence of comorbidities. Etiology of HF was consistent with previous observations. According to the POLCARD-HF registry conducted in Poland in 2003-2007, patients with HF and ischemic background were significantly older than those with non-ischemic cause of HF. 20
Treatment
One of the basic groups of drugs with proven efficacy used in the treatment of HF are ACE-I. The percentage of people treated with these preparations was high and statistically significantly different depending on the age group. At every stage of the follow-up, the percentage of people treated with ACE-I was higher in younger patients. Considering the use of ACE-I or ARB, the percentage of people taking these drugs was even higher, reaching over 95% in the younger group and almost 90% in the elderly. During the observation, the percentage of patients treated taking ACE-I declined, with a simultaneous increase in the use of the ARB. This may indicate the appearance of adverse effects of ACE-I, which led to a switch to an alternative therapy. The most troublesome adverse effect connected with ACE-I drugs is coughing. It occurs often, in from 5-21% to almost 50% of the treated population. [21] [22] [23] The frequency does not appear to depend on the age of the patients. 24 Perhaps this is one of the main reasons for the transition to the ARB treatment. The most important side effects of both ACE-I and ARBs include renal function deterioration. The studied elderly population was characterized by the presence of more than twice as frequent chronic kidney disease. This fact can decrease the frequency of use of ACE-I/ARBs. This may be one of the reasons for the existence of a group of patients who do not use any of these drug groups.
The most commonly used ACE-I in both age groups proved to be ramipril and perindopril. However, the doses of drugs recommended in the ESC guidelines for any of the preparations used were not achieved. 3, 14, 18 These doses were similar and did not depend significantly on the age group. This fact concerning the Polish population coincided with the results obtained in the whole registry. 17 As indicated by numerous publications, despite not achieving the recommended doses, the use of smaller doses also has a positive effect on the survival of patients with HF. 25, 26 As in the case of the ACE-I/ARB, the frequency of used β-blockers also looks optimistic, reaching over 90% in younger and almost 90% in older patients. What is even more interesting is the fact that the frequency of β-blockers use did not decrease during the 12 month follow-up. Unfortunately, the drugs did not achieve recommended target dose. These observations are consistent with the general register. 17 Of the 4 β-blockers with proven efficacy in the treatment of HF, only nebivolol is intended for the elderly population. Other β-blockers such as carvedilol, bisoprolol and metoprolol succinate do not show significant differences in the benefits derived from their use, depending on age. This is confirmed by a meta-analysis conducted by Dulin et al. 27 involving more than 12,000 patients. Similar results were obtained by Sin et al. 28 and Pascual-Figal et al., 29 further indicating that this beneficial effect is not reduced in elderly patients with multiple comorbidities, including chronic obstructive pulmonary disease (COPD). Of course, special attention should be given to the correct initiation of treatment with β-blockers and possible side effects. Possible side effects did not translate into decreased frequency of β-blockers use after 12 months, remaining at a nearly 90% level. Among the β-blockers, carvedilol was the most common, regardless of the age group, which draws attention to a negligible proportion of patients treated with nebivolol despite SE-NIORS study results. In this case, there are no conditions capable of explaining this observation.
Among the aldosterone-antagonists, spironolactone still ranks highest in comparison to eplerenone. The frequency of the application of that class of drugs was significantly lower in older patients. This difference persisted throughout the observation period. After the publication of results research RALES 30 and EPHESUS 31, 32 , it became clear that they are a very valuable component in the treatment of HF. Unfortunately, their use is limited by side effects, especially in the case of spironolactone. The most important side effect is connected to hyperkalemia, especially when combined with ACE-I/ARB. This risk considerably increases in the case of kidney damage, especially in creatinine clearance 50 <mL/min, which is more common in older people. 33, 34 These people require more frequent monitoring of serum creatinine and potassium levels. A relatively high percentage of patients were treated with diuretics -loop or thiazide, of which 20% require 2 diuretics, not including aldosterone antagonists. This did not differ according to age. An interesting, though unexplained, issue remains the high percentage of people using these drugs in the younger age group. Perhaps this is due to a different etiology of HF, e.g., hypertension, where diuretics are one of the main therapeutic groups. This was consistent with the data for the entire registry, in which the frequency of the use of diuretics was 82%. 17 In contrast, the frequency of diuretic therapy was less than that described by Komajda et al., 19 where it reached above 90%. Also, according to Zugck et al., 35 the proportion of diuretics was 74.7-96.7%. The use of diuretics is associated with a number of possible side effects, including electrolyte disorder, deterioration of renal function and excessive dehydration. 24 Similarly, a relatively high percentage of people were treated with digoxin. Initially, it was 16% in the group of older people, and after 1 year of observation, it was even higher and amounted to 21%. A similar percentage of those using digoxin was noted by Cichocka-Radwan et al. 36 among people over 80 years of age, which was 13.7%. Interestingly, in our analysis, the frequency of digoxin use was higher in the group of younger people (under 65 years of age). Perhaps the explanation of this phenomenon should be sought in a greater number of diseases coexisting in the older age group, including disorders of kidney function, liver and electrolyte disorders that contraindicate this type of treatment.
One of the major problems in the treatment of HF is the coexistence of arrhythmias, particularly AF. The incidence of AF increases with age. [37] [38] [39] In the general population aged 65 years and older, it is 7-8%, and 18% in the population over 85 years of age. The occurrence of AF significantly increases the risk of thromboembolic complications and requires additional treatment. According to the current guidelines, all individuals with HF aged 65 years or older require anticoagulation, preferably by means of oral anticoagulants. Also, most of the younger people, particularly women, also require such treatment in the absence of significant contraindications. In the present register, AF was present in almost half of the elderly, and nearly 1/3 of the younger patients. Oral anticoagulants in the 12 month follow-up were accepted by nearly 1/3 of younger patients and a similar percentage of elderly. As can be seen, there is a large group of older people who, despite the existence of clear indications, do not receive proper treatment. Perhaps this is due to the existence of contraindications or increased risk of bleeding. This problem seems to require extra attention. What is positive is the less frequent treatment with drugs which lack proven efficacy, such as nitrates or digoxin. Unfortunately, there is still much to be done to achieve full implementation of the ESC recommendations. On the other hand, all the complex risks of pharmacotherapy in the elderly, with multiple comorbidities, should be taken into account. Elderly patients are also different from the younger ones in terms of their clinical profile, long-term prognosis and predictive factors. 40 
Conclusions
The selected results described by the authors of the Polish part of the register of HF EURObservational Research Programme: The Heart Failure Pilot Survey (ESC-HF Pilot) do not differ from the results described for the entire registry. On this basis, we will attempt to put forth some conclusions:
1. The practice of treating HF is conducted largely in accordance with the applicable guidelines.
2. The percentage of people 65 years of age who use ACE-I/ARB, β-blockers and mineralocorticoid-antagonists remains high.
3. During the 12-month follow-up, the frequency of the use of β-blockers does not decrease, and a decrease in the number subjects treated with ACE-I is compensated by increasing percentage of the use of ARB. 4. A major problem seems to be the appropriate treatment to prevent thromboembolic complications in the case of AF coexistence. There is a large group of the elderly who do not receive proper anticoagulation.
Described attempts to draw wider conclusions are very cautious. The authors are aware of the limitations of the entire project. However, our study will contribute to improving both the efficiency and safety of the treatment of HF in the elderly in Poland.
